Gallstone ileus (GI) is a rare but important cause of mechanical bowel obstruction associated with high levels of mortality. The classic radiological triad (Rigler's triad) of pneumobilia, bowel obstruction and an aberrant gallstone is present in 40-50% of cases. The vomiting of gallstones, "cholelith emesis", is a rare presentation of cholecystoduodenal fistula with bowel obstruction occurrence of which should prompt investigation for GI. Surgical management with enterolithotomy is the most common treatment option with fewer post-operative complications compared to one-stage procedures. We describe a case of GI in an elderly female patient presenting with cholelith emesis secondary to mid-ileal gallstone impaction and small bowel obstruction with an incidental large pelvic mass requiring emergency enterolithotomy.
Introduction
Gallstone ileus (GI) is a rare cause of mechanical bowel obstruction occurring in < 0.1% of cases [1] . However, GI is associated with high levels of mortality (12-27%), hence it should be treated as a surgical emergency [2] . GI is more common in elderly (≥ 65 years) females and classically the radiological triad (Rigler's triad) of pneumobilia, bowel obstruction and an aberrant gallstone is present in 40-50% of cases [2] . We present a case of GI in an elderly female patient presenting unusually with cholelith emesis secondary to mid-ileal gallstone impaction and small bowel obstruction with an incidental large pelvic mass requiring emergency enterolithotomy.
Case Report
A 73-year-old female patient presented in clinic with a 1-year history of irregular bowel habit but no weight loss, abdominal pain or significant medical or surgical history. Esophagogastroduodenoscopy and colonoscopy carried out 1 year prior showed she had a hiatus hernia, duodenitis and diverticular disease. Abdominal ultrasound performed 4 years earlier showed the presence of cholecystolithiasis. A computerized tomography of the chest, abdomen and pelvis (CT-CAP) was performed and showed evidence of gallbladder perforation with a 3 cm stone at the neck of the gallbladder and a 4 × 3 cm intrahepatic abscess but no evidence of biliary dilation (Fig.  1) ; an incidental large cystic pelvic mass was also seen. Magnetic resonance imaging (MRI) of the pelvis revealed a large low signal pericystic mass posterior to the uterus measuring 16 × 10.7 × 14.6 cm suggestive of a pedunculated leiomyoma (Fig. 2) . A drain for the liver abscess was placed whilst multidisciplinary team (MDT) discussion on further management was awaited.
Three weeks later, the patient represented with a 3-day history of nausea and bilious vomiting associated with decreased appetite. She also described vomiting numerous "stones" during this time. On examination, her abdomen was soft, nondistended but there was right upper quadrant tenderness and a mass in the right lower quadrant; bowel sounds and rectal examination were unremarkable as were her vital signs.
Differential diagnosis
Commonly, small bowel obstruction is caused by adhesions or hernia obstruction and where there is metabolic or electrolyte disturbance then pseudoobstruction should also be considered. Where there is evidence of adnominal pain, loose stool or weight loss, inflammatory bowel disease and neoplasms must be included in the differential diagnosis.
Investigations
Biochemical investigation revealed an elevated neutrophil count (13.1 × 10 9 cells/L), raised C-reactive protein (293 mg/L), creatinine (177 µmol/L) and urea (9.6 mmol/L); liver function tests, amylase and CA-125 were normal. MRI cholangiopancreatography found no evidence of biliary dilatation but showed multiple gallbladder stones. Repeat non-contrast CT-CAP showed there was obvious small bowel dilatation, a 3 cm mid-ileal stone with concentric calcification (Fig. 3 ) and pneumobilia ( Fig. 4 ) in keeping with cholecyto-enteric fistula; a large pelvic mass was also seen as well as small atrophic kidneys (9 cm bilaterally).
Management
The patient was initially treated conservatively with antibiotics but became increasingly symptomatic over the next 2 days. She therefore underwent an exploratory laparoscopy proceeding to laparotomy during which a large (3 cm) mid-ileal stone was seen (Fig. 5) as well as dilated small bowel loops. A large pelvic mass with associated fibrotic changes forming a point of constriction at the mid-ileum was evident (Fig. 6 ). Small bowel enterolithotomy and a right salphigo-oophorectomy were performed and tissue samples were sent for analysis. Histology showed the pelvic mass contained variable cellular proliferation without atypia, interlaced fibroblasts and cystic foci indicative of a benign ovarian fibroma.
Outcome and follow-up
The patient had an uncomplicated post-operative recovery and was discharged home after 7 days. She was seen in the surgical and gynecology outpatients 2 weeks later. There has been no recurrence of the ovarian mass and she is to undergo definitive elective cholecystectomy with fistulae repair.
Discussion
The first case of GI was described by Bartolini in 1654 [3] . GI is a complication of gallstones in 1-4% of cases and is more common in elderly females [2] . Symptoms at presentation are often non-specific as are biochemical investigations, although a raised white cell count and deranged urea and electrolytes are common [2] . Bilious vomiting is indicative of proximal obstruction [2] but vomiting of gallstones, "cholelith emesis", is highly unusual and itself is an indicator of bowel obstruction [4, 5] . Clinical suspicion however remains key to diagnosis and GI should be considered in elderly patients with bowel obstruction, a history of cholelithiasis or presence of cholelith emesis [1] . Gallstones are normally ≥ 2.5 cm in diameter if there are to cause obstruction with smaller stones likely to pass spontaneously [2] . Fistulae formation with the duodenum is most often the route to the gastrointestinal tract but fistulization can occur with the colon, stomach or hepatic duct [3] .
CT is the imaging modality of choice and the triad of pneumobilia, small bowel obstruction and an aberrant gallstone is present in 40-50% of cases [2] . However, in 50% of cases, the diagnosis is made during the operative procedure [2] . In 50-75% of cases, the gallstone impacts at the terminal ileum, 20-40% impact the jejunum or proximal ileum and 10% in the duodenum (Bouveret's syndrome) [2] . Unusually in this case, the patient had a large benign ovarian mass leading to small bowel adhesions and narrowing at the mid-ileum hence stone impaction occurred at this now narrow point leading to obstruction.
Laparoscopy alone occurs in a minority of cases (10%) and > 50% of cases are converted to a laparotomy [3] . Enterolithotomy alone is performed in 80% of GI cases, 11% have a one-stage procedure with concomitant cholecystectomy/ otomy and fistulae removal; 4% of patients undergo other procedures and 5% have no surgical intervention [3, 6] . Patients undergoing enterolithotomy alone have significantly lower post-operative complications (27%) compared to patients undergoing a one-stage procedure (61%) [6] . Associated mortality is also lower for enterolithotomy (11.7%) compared to a one-stage procedure (16.9%) [6] . Spontaneous fistulae closure occurs in > 50% of cases but 5% of patients continue to have biliary symptoms [1] .
In conclusion, GI is a rare but serious cause of bowel obstruction more commonly in elderly female patients. Clinical suspicion and prompt CT imaging are key to making the diagnosis but the vomiting of gallstones is a diagnostic marker of GI with bowel obstruction. Enterolithotomy is the most common surgical procedure performed in GI and is associated with a lower incidence of post-operative complications and mortality compared to a one-stage procedure. However, follow-up cholecystectomy and fistulae removal may be required in a second-stage procedure.
Learning points
1) GI is a rare but serious cause of mechanical bowel obstruction. 2) Cholelith emesis should prompt investigation for possible cholecystoduodenal fistula with bowel obstruction. 3) Radiological findings of pneumobilia, bowel obstruction and an aberrant gallstone are indicative of GI. 4) Enterolithotomy is associated with fewer post-operative complications. 
